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I  THE  PROVED  RECOVERABLE  RESERVES  OF  CRUDE  OIL 
IN  THE  PROVINCE  OF  ALBERTA 

The  Board  estimates  the  remaining  proved  recoverable  reserves 

of  crude  oil  in  Alberta  as  of  December  31,  1965  to  be  some  6.08 

billion  stock  tank  barrels.  The  present  estimate  represents  an 

increase  of  some  430  million  stock  tank  barrels  since  December  31, 

1964.  A  comparison  of  the  1964  and  1965  estimates  is  given  below 

Billions  of  Stock 
Tank  Barre 1 s 

Remaining  proved  recoverable  crude  oil 


reserves  at  December  31,  1964  5.83 

Additions  to  reserves  during  1965  0.43 

Crude  oil  produced  during  1965  0.18 

Remaining  proved  recoverable  crude  oil 

reserves  at  December  31,  1965  6.08 


The  addition  to  crude  oil  reserves  during  the  year  comprises 
some  180  million  barrels  attributed  to  new  pools  discovered  during 

f 

1965  and  about  250  million  barrels  attributed  to  development,  re- 
evaluation  or  the  introduction  of  enhanced  recovery  schemes  in 
previously  discovered  pools.  Although  the  reserves  presently 
assigned  to  the  1965  discoveries  are  not  large,  the  Board  believes 
that  the  discoveries  in  the  Rainbow  Area  have  started  a  play  that 
in  all  probability  will  contribute  substantially  to  proved  re¬ 
serves  in  the  near  future. 

The  most  significant  changes  in  the  1965  estimates  of  remain¬ 
ing  crude  oil  reserves  occurred  in  the  pools  listed  in  the  follow¬ 
ing  table. 
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Board' s 

a  s 

E  s  t ima  t  e 
o  f 

Pool 

Dec.  31, 
1964 

MM  STB 

Dec.  31, 
1965 
MMSTB 

Change 

MMSTB 

Fenn-Big  Valley 

D-2  A 

193.0 

239 . 0 

+  46 . 0 

Garrington  Cardium 

A  and  B 

11.6 

23.4 

+  11.8 

Golden  Spike  D-3  A 

232. 0 

279 .0 

+  47 . 0 

Leduc-Woodbend 

D-3  A 

192 . 0 

207 . 0 

+  15 . 0 

Mitsue  Gilwood  A 

57  .  6 

134.0 

+  76.4 

Nipisi  Gilwood  A 

- 

85.2 

+  85 . 2 

Pembina  Keystone 
Belly  River  B 

13 . 2 

24.8 

+  11  .  6 

Pembina  Cardium 

1 ,7  90.0 

1 ,690.0 

-100.0 

Snipe  Lake 

Beaverhill  Lake 

23  .  7 

77  .  0 

+  53 . 3 

Wizard  Lake  D-3  A 

220. 0 

243.0 

+  23 . 0 

Undefined  Pools 
and  Areas 

Light  and  Medium 

35  .  6 

73.0 

+  37 . 4 

4. 1 


Remarks 


Re-evaluation  of 
natu  ral  water 
drive  efficiency 

Water  flood  en¬ 
hanced  recovery 

Solvent  flood  en¬ 
hanced  recovery 

Re-evaluation  of 
assisted  natural 
water  drive  effi¬ 
ciency 

D  eve  1 opment 

New  discovery  in 
19  6  5 

D  e ve 1 opment 


Mainly  reduction 
in  recovery  from 
water  flood  areas 
and  from  peri¬ 
pheral  primary 
reserve  areas. 

Development  and 
water  f  lood  en¬ 
hanced  recovery 

Re-evaluation  of 
natural  water 
drive  efficiency 


New  discoveries 
in  1965 


Heavy 


7 . 0 


+  2.9 


-3- 


The  term  "crude  oil"  used  in  this  report  has  its  ordinary 
meaning  and  excludes  condensate  and  natural  gas  liquids. 

The  estimates  for  crude  oil  refer  solely  to  proved  reserves 
recoverable  under  existing  economic  and  operating  conditions. 

The  proved  reserves  in  any  pool  consist  of 

(1)  the  crude  oil  estimated  to  be  recoverable  by  the 
production  systems  now  in  operation  and  from  the 
area  actually  drilled  on  the  spacing  pattern  in 
effect  in  the  pool,  as  well  as 

(2)  the  crude  oil  under  undrilled  spacing  units  which 
are  so  close  and  so  related  to  drilled  spacing 
units  that  there  is  every  reasonable  probability 
that  this  crude  oil  will  be  produced  when  the 
spacing  units  are  drilled,  or  will  be  recovered 
from  existing  wells. 

The  reserves  attributed  to  areas  subject  to  enhanced  recovery 
operations  comprise  only  those  reserves-  which  the  performance  of 
the  schemes  to  date  indicates  are  reasonably  certain  to  be  reco¬ 
vered.  The  estimates  do  not  include  crude  oil  obtainable  from 
oil  sands,  oil  shale,  coal,  or  like  sources. 

The  crude  oil  reserves  have  been  established  having  regard 
to 

(1)  submissions  made  to  the  Board  by  industry  in  con¬ 
nection  with  the  crude  oil  reserves  hearings  held 
in  February,  1965  and  in  February,  1966, 
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(2)  data  presented  at  hearings  in  previous  years  res¬ 
pecting  maximum  permissive  rates  (MPR's)  of  produc¬ 
tion, 

(3)  submissions  made  to  the  Board  respecting  well 
spacing  and  enhanced  recovery  schemes,  and 

(4)  independent  studies  by  the  Board  staff. 

For  the  purpose  of  this  report,  the  Board  has  reviewed  the 
reserves  of  pools  for  which  no  submissions  were  made  at  the  Feb¬ 
ruary,  1966  reserves  hearing  and  has  amended  the  estimates  where 
revisions  appeared  warranted.  The  December  31,  1965  reserves 

established  following  the  February,  1966  hearing  and  published  in 
the  Board's  letter  dated  April  25,  1966  to  all  operators  outlining 

"proration  data  for  crude  oil  pools"  are  the  same  as  set  out  in 
this  report. 

Details  of  the  Board's  estimate  of  the  proved  recoverable 
reserves  of  crude  oil  in  the  Province  are  set  out  in  Table  1-1. 

The  table  is  subdivided  into  "light  and  medium  crude  oil  pools" 
and  "heavy  crude  oil  pools".  The  "light  and  medium"  category  is 
further  subdivided  into  "prorated"  pools  and  "good  production 
practice" ^  pools.  Similarly,  the  "heavy"  category  is  subdivided 
into  "pools  subject  to  maximum  rate  limitations"  and  "good  produc- 

1-Good  production  practice  -  a  classification  utilized  for  pools 

in  advanced  stages  of  depletion  or 
which  otherwise  would  be  subject  to 
severe  gas  or  water  penalties.  This 
classification  is  normally  assigned 
to  permit  improving  the  economics  of 
production  and  thus  defer  the  date  of 
ab  an  do  nme  n  t . 
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tion  practice”  pools.  Within  each  subdivision  of  the  table,  the 
pools  are  listed  alphabetically. 

In  general,  heavy  crude  oil  is  defined  as  that  having  a  gra¬ 
vity  of  25°  API  or  less.  The  Board  has  made  exceptions  to  this 
criterion  where  appropriate,  having  regard  for  market  utilization 
of  the  crude  oil  and  purchasers'  categorization. 

Certain  of  the  pools  in  Table  1-1  have  been  allocated  proved 
reserves  attributable  to  enhanced  recovery  schemes  now  in  opera¬ 
tion.  For  each  of  these  pools.  Table  1-2  shows  a  comparison  of 
the  recoverable  reserves  and  recovery  factors  before  and  after 
assignment  of  additional  reserves  attributable  to  enhanced  reco- 
very ,  for  that  part  of  the  pool  to  which  additional  reserves  have 
been  attributed. 

The  location  of  the  principal  pools  listed  in  the  table  is 
shown  in  Figure  1-1. 
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REMAINING  RECOVERABLE 

INITIAL  CRUDE  OIL  RECOVERY  INITIAL  RECOVERABLE  CUMULATIVE  PRODUCTION  CRUDE  OIL 

IN  PLACE  THOUSANDS  FACTOR  CRUDE  OIL  TO  DECEMBER  31,  1965  AS  OF  DECEMBER  31,  1965 

POOL  OF  ST  BBL  FRACT I  ON  THOUSANDS  OF  ST  BBL  THOUSANDS  OF  ST  BBL  THOUSANDS  OF  ST  BBL  REMARKS 

Hussar  Basal  Mannville  L  22H  0,058  13  13  0  Suspended  September  1963 
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(1)  Data  refer  to  the  portion  of  the  pool  subject  to  enhanced  recovery  schemes  from  which  additional  recovery  is  assured. 
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II  THE  ESTABLISHED  RESERVES  OF  GAS 
IN  THE  PROVINCE  OF  ALBERTA 

The  Board  estimates  the  remaining  established  reserves  of 
marketable  gas  in  Alberta  at  December  31,  1965  to  be  some  37.6 

trillion  cubic  feet,  or  the  equivalent  of  40.2  trillion  cubic  feet 
of  1,000  Btu  gas.  The  present  estimate  represents  an  increase 
on  an  actual  heating  value  basis  of  some  2.3  trillion  cubic  feet 
since  December  31,  1964. 

While  only  the  established  reserves  are  referred  to  in  this 
report,  the  Board  does  calculate  proved  and  probable  reserves  of 
gas  for  both  confidential  and  non - con f id en t i a 1  pools.  The  defi¬ 
nitions  and  inter-relationships  of  these  categories  of  reserves 
are  summarized  as  follows: 

Proved  Reserves  -  consist  of  the  gas  recoverable  from  the  area 
of  a  pool  completely  delineated  by  drilled  wells.  A  portion  of 
the  reserves  may  be  under  undrilled  spacing  units  which  are  so 
close  and  so  related  to  drilled  spacing  units  that  there  is  every 
reasonable  probability  they  will  be  produced  when  the  spacing 
units  are  drilled  or  will  be  recovered  from  existing  wells. 
Probable  Reserves  -  consist  of  the  gas  estimated  to  be  recover¬ 
able  from  a  pool  beyond  the  proved  limits  of  the  pool.  The  pro¬ 
bable  pool  limits  are  based  on  normal  geological  expectation. 
Established  Reserves  -  are  the  reserves  of  gas  whose  existence 
and  estimated  amount  can  reasonably  be  counted  upon.  They  in¬ 
clude  all  of  the  proved  reserves  and  a  judgment  portion  (usually 
50  per  cent)  of  the  probable  reserves. 
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In  its  estimate  of  reserves,  the  Board  has  had  regard  for  the 
estimates  presented  by  the  industry  at  various  hearings  and  in 
applications  submitted  to  it  during  the  year.  In  many  cases, 
these  presentations  have  provided  the  Board  with  data  previously 
unavailable,  and  which  have  assisted  the  Board  considerably  in 
making  its  estimates. 

A  comparison  of  the  December  31,  1964  estimate  and  the  Decem- 


ber  31,  1965  estimate 

appears  in  the 

following  tabulation. 

Actual  Basis 

1,000  Btu  Basis 

(Trillions 

o  f  Cub ic  Feet) 

Remaining 
Gas  at 

Established 
D  e  cemb  e  r  31, 

Marke  table 

1964 

35  .  3 

37  .  4 

Additions 

to  Reserves 

during  1965 

3.  2 

3.7 

Marketable  Gas  Produced  during  1965 

0.9 

0 . 9 

Remaining 
Gas  at 

Established 
De  cembe  r  31  , 

Marke  table 

1965 

37  .  6 

40 . 2 

Of  the  3.2  tcf  addition  to  reserves  in  1965,  some  2.8  tcf  was 
the  result  of  development  drilling,  extending  reserves  found  in 
previous  years.  The  remaining  0.4  tcf  are  the  reserves  attribu¬ 
ted  to  new  discoveries  made  during  the  year  and  which  are  not  yet 
developed. 

The  Board's  estimate  consists  of  reserves  of  solution,  asso¬ 
ciated  and  non-as so ci at ed  gas.  A  comparison  of  the  1964  and  1965 
estimates  of  remaining  established  marketable  gas  on  an  actual 
heating  value  basis  for  the  three  categories  is  presented  in  the 
following  tabulation. 
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Dec.  31 
1964 

,  Dec.  31, 

1965 

Change 

Classification  of  Reserves 

(Trillions 

of  Cubic 

Feet) 

Solution 

3  .  1 

3 . 6 

+  0 . 5 

Associated 

4.2 

4.3 

+  0 . 1 

Non-associated 

28 . 0 

29  .  7 

+  1 .  7 

Total  Re  serves 

35  .  3 

37  .  6 

+  2.3 

The  more  significant  changes 

in  the 

1965 

e  s  t ima  t  e 

o  f  remain 

in  g  established  reserves  have  occurred  in  the  following  areas. 

Board's  Estimate  as  of 


Dec.  31, 
1964 

Dec.  31, 
1965 

Change 

Area  and  Zone 

(Billions 

o  f  Cub ic 

Feet) 

Remarks 

Alderson  Second 
White  Specks 

100 

200 

+  100 

Additional 
drill ing  plus 
re-evaluation 

Braze au  River 
Missis sippian 

150 

300 

+  150 

Add i t ional 
drilling 

Crossfield  East 

Wab  amun 

120 

370 

+  250 

Addi ti onal 
drilling 

Edson  Mississip¬ 
pi  an 

1 ,500 

1  ,697 

+  197 

Additional 

drilling 

Gold  Creek 

Wab  amun 

30 

500 

+  47  0 

Add  it ional 
drilling 

Harmattan-Elkton 

Le  du  c 

30 

150 

+  120 

New  interpreta 
t  i on 

Pembina  Cardium 

S  o lu  t ion 

760 

981 

+  221 

Increased  solu 
tion  gas-oil 
ratio 

Swan  Hills 
Beaverhill  Lake 
Solution 

394 

233 

-161 

Pool  divided 
into  two  pools 

Swan  Hills  South 
Beaverhill  Lake 
Solution 

0 

150 

+  150 

Forme  rly  inclu 
ded  in  Swan 
Hills  Field 
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From  the  foregoing  ,  the  five  pools  with  the  most  substantial 
changes  in  reserve  estimates  have  been  chosen  for  further  discus 
sion  in  the  following  paragraphs. 

Gold  Creek 

Three  new  wells  plus  the  incorporation  of  the  Smoky  River 
area  into  the  Gold  Creek  area  have  accounted  for  the  largest  in 
dividual  increase  in  reserves  in  the  Province.  A  reserve  of  only 
30  bcf  was  estimated  at  the  end  of  1964,  whereas  the  present  esti¬ 
mate  of  initial  marketable  gas  is  500  bcf. 

Crossfield  East 

Five  wells  were  drilled  and  completed  in  the  Wabamun  forma¬ 
tion  during  the  past  year.  This  resulted  in  a  large  increase  in 

the  areal  extent  of  the  pool  and  an  accompanying  increase  in  the 
marketable  reserves  from  120  bcf  at  the  end  of  1964  to  370  bcf  at 
December  31,  1965. 

P  emb i n  a 

The  remaining  marketable  solution  gas  reserve  in  the  Cardium 
formation  has  been  increased  primarily  as  a  result  of  re-evalua¬ 
tion  of  the  average  solution  gas-oil  ratio  for  the  pool  which  has 
more  than  offset  a  reduction  in  the  proved  crude  oil  reserves. 

E d  son 

Nine  additional  wells  have  been  drilled  in  the  Edson  area 
increasing  the  pore  volume  of  both  Mississippian  pools.  Eight 
of  the  wells  were  completed  in  the  northern  pool  and  one  was  com¬ 
pleted  in  the  southern  pool.  The  present  estimate  is  an  increase 
of  197  bcf  over  that  of  December  31,  1964. 
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Swan  Hills 

The  Swan  Hills  Field  was  divided  into  two  fields,  Swan  Hills 
and  Swan  Hills  South.  While  the  est ima te  of  oil  reserves  for  the 
combined  areas  has  increased,  the  resulting  increase  in  gas  re¬ 
serves  is  more  than  offset  by  an  increase  in  the  expected  surface 
loss  in  the  Swan  Hills  Field.  The  net  effect  has  been  a  slight 
decrease  in  the  reserve  of  marketable  gas. 

Details  of  the  Board's  estimate  of  established  reserves  are 
presented  in  Table  II-l.  The  table  does  not  show  individually 
fields  or  areas  having  a  marketable  reserve  less  than  ten  billion 
cubic  feet  unless  the  reserve  is  supplying  a  market.  Also,  the 
table  does  not  show  individually  fields  or  areas  in  which  the  data 
used  in  calculating  the  reserve  is  confidential.  The  policy  res¬ 
pecting  the  release  of  information  on  wells  and  the  publication 
of  reserve  estimates  is  outlined  in  the  Board" s  letter  to  all 
operators  dated  September  30,  1965.  In  accordance  with  the 

policy,  the  Board  does  not  publish  its  estimate  of  reserves  for  a 
pool  until  one  year  after  the  finished  drilling  date  of  the  first 
well  cased  for  production. 

The  sum  of  the  reserves  in  fields  or  areas  having  a  market¬ 
able  reserve  of  less  than  ten  billion  cubic  feet  and  the  sum  of 
the  reserves  in  confidential  pools  are  shown  separately  at  the  end 
of  Table  XI-1.  Both  sums  are  included  in  the  Provincial  total. 

The  location  of  the  fields  and  areas  contained  in  the  table 
is  shown  on  Figure  II-l. 


ESTABLISHED  RESERVES  OF  GAS  IN  THE  PROVINCE  OF  ALBERTA,  DECEMBER  31,  1965 
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III  THE  ESTABLISHED  RESERVES  OF  NATURAL  GAS  LIQUIDS 

IN  THE  PROVINCE  OF  ALBERTA 

Natural  gas  liquids  are  defined  in  The  Oil  and  Gas  Conserva¬ 
tion  Act  as  "propane,  butanes  or  pentanes  plus,  or  a  combination 
of  them,  obtained  from  the  processing  of  raw  gas  or  condensate." 
For  the  purposes  of  this  report,  condensate  recovered  in  stock 
tanks  and  marketed  without  processing  is  included  in  the  reserves 
of  pentanes  plus  and  hence  natural  gas  liquids.  Also  included 
in  the  pentanes  plus  category  are  higher  vapour  pressure  products 
containing  substantial  quantities  of  butanes  that  are  recovered 
at  several  plants  throughout  the  Province. 

The  Board  estimates  the  remaining  established  recoverable 
reserves  of  natural  gas  liquids  in  the  Province  as  of  December  31, 
1965  to  be  some  1,261  million  barrels.  This  represents  an  in¬ 
crease  in  remaining  reserves  of  about  171  million  barrels  since 
December  31,  1964.  A  summary  of  the  reserves  and  of  the  changes 
during  the  last  year  are  given  in  the  following  tabulation. 

_ Millions  of  Barrels _ 

Pentanes 

P  r o  p  ane  Butanes  Plus  Total 

Remaining  Established 

Recoverable  Natural  Gas 


Liquids  at  December  31, 

19  64 

329 . 2 

211.1 

549 . 7 

1 ,090 . 0 

Addition  to  Reserves  during 

19  6  5 

36.4 

28.6 

177.0 

242 . 0 

Natural  Gas  Liquids  Produced 
during  1965 

9 . 4 

6  .  1 

55.4 

70.9 
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_ Millions  of  Barrels _ 

Pentanes 

P  rop  ane  Butane  s  P lu  s  Total 

356.2  233.6  671.3  1,261.1 

gas  liquids  consist  of  liquids  e  s  ti¬ 
the  Province's  established  gas  re¬ 
serves  by  processing  to  the  extent  that  facilities  have  already 
been  installed,  or  where  processing  facilities  are  not  yet  in 
operation,  to  the  extent  that  the  Board  has  knowledge  of  plans  for 
the  installation  of  such  facilities,  or  to  the  extent  that  facili¬ 
ties  will  be  necessary  to  render  the  gas  marketable. 

The  estimates  have  been  prepared  by  applying  the  average 
liquid  recovery  ratio  to  the  remaining  established  marketable 
reserves  of  that  pool.  The  average  liquid  recovery  ratios  have 
been  estimated  on  the  basis  of  history  wherever  fields  have  been 
producing  for  a  reasonable  length  of  time.  Where  plants  are  in 
the  planning  or  construction  stage  or  have  been  operating  for  only 
a  short  time,  the  rates  have  been  based  on  submissions  presented 
to  the  Board  in  support  of  applications  under  Section  38  of  The 
Oil  and  Gas  Conservation  Act,  or  on  the  Board's  general  knowledge 
of  plans  for  future  processing  plants  in  the  Province.  Changes 
in  the  composition  of  gas  being  processed  and  the  recoveries  ex¬ 
pected  from  any  particular  pool  have  been  based  on  the  available 
reservoir  fluid  studies. 

The  increase  in  propane  and  butanes  reserves  during  1965 


Remaining  Established 

Recoverable  Natural  Gas 
Liquids  at  December  31, 
1965 

The  reserves  of  natural 
mated  to  be  recoverable  from 
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results  from  the  expected  addition  of  fractionation  facilities  to 
process  the  gas  reserves  connected  to  the  Carstairs  plant,  from 
an  increase  in  gas  reserves  for  several  fields  and  from  expected 
increases  in  recoveries  from  other  fields.  The  increase  in  pen¬ 
tanes  plus  reserves  may  be  attributed  mainly  to  the  development 
of  the  Gold  Creek  area  reserves  and  to  increases  in  recoveries 
from  certain  other  fields. 

The  more  significant  changes  in  the  1965  estimate  of  remain¬ 
ing  recoverable  reserves  occurred  in  the  following  plants  or  areas. 

Board 1  s  Estimate  as  of 


Dec.  3 1 s 
1964 


Dec.  31 
1965 


Plant  or  Area 


P  r opane 


(Millions  of  Barrels ) 


Change 


Remarks 


Carstairs 

21.7 

+  21.7 

Installation  of 
propane  recovery 

Nevis 

3.8 

8.6 

+  4.8 

Increase  in  gas 
reserves  and  in 
propane  recovery 
ratio 

P  emb ina 

26  .  6 

34.3 

+  7  .  7 

Increase  in  gas 
reserves 

R i mb  e  y 

37  .  8 

40 . 2 

+  2.4 

Increase  in  propane 
re  cover y  ratio 

Emp  r e  s  s 

95 . 0 

85 . 0 

-10.0 

Decrease  in  propane 
re  cove  r y  ratio 

But  ane  s 

Carstairs 

““ 

17  .  8 

+  17  .  8 

Installation  of 
butanes  recovery 
facilities 

Nevis 

3.7 

5 . 8 

+  2  .  1 

Increase  in  gas 

reserves  and  in 
butanes  recovery 
ratio 
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Board  1  s  Estimate  as  of 

Dec.  31,  Dec.  31, 

1964  1965  Change 


Plant  or  Area 

(Millions 

of  Barrels) 

Remarks 

Butanes  (Cont  5  d) 

Pembina 

22 . 0 

28 . 4 

+  6.4 

Increase 

in  gas 

reserves 

R i mb  e  y 

26.7 

30.4 

+  3 . 7 

Increase 

recovery 

in  butanes 
ratio 

Emp  r e  s  s 

49 . 0 

45.0 

-4.0 

Decrease 

recovery 

in  butanes 
ratio 

Pentanes  Plus 

Carstairs 

43.7 

32.4 

■11.3 

Decrease 

in  pen- 

tanes  plus  recovery 
rat  io 


E d  s on 

15 . 0 

17  .  0 

+  2 . 0 

Increase  in  gas 
reserves 

Pemb in a 

22  .  6 

29  .  0 

+  6.4 

Increase  in  gas 
re  serves 

Turner  Valley 

4.8 

7  .  1 

+  2  .  3 

Increase  in  pen¬ 
tanes  plus  recovery 
ratio 

Watert on 

50 . 2 

58 . 3 

+  8.1 

Increase  in  pen¬ 
tanes  plus  recovery 
ratio 

E  mp  r e  s s 

11.0 

15 . 0 

+  4.0 

Increase  in  pen¬ 
tanes  plus  recovery 

ratio 

Details  of  the  Board's  current  estimate  of  the  established 
reserves  of  natural  gas  liquids  are  presented  in  Table  XXX  —  1. 

The  table  does  not  show  individually  fields  having  reserves  of 
less  than  five  million  barrels  or  those  in  confidential  pools  but 
the  sum  of  these  reserves  is  included  under  "Other  Reserves  and 


in  the  Provincial  total. 
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The  Board  recognizes  that  additional  natural  gas  liquids 
could  be  recovered  from  the  currently  established  reserves  of  gas 
However,  it  has  not  in  this  report  attempted  to  estimate  the  addi 
tional  recoverable  reserves  nor  the  particular  sources  from  which 
the  y  may  c  ome . 
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IV  THE  ESTABLISHED  RESERVES  OF  SULPHUR 
IN  THE  PROVINCE  OF  ALBERTA 


The  Board  estimates  the  remaining  established  recoverable 
reserves  of  sulphur  in  the  Province  as  of  December  31,  1965  to  be 

some  99  million  long  tons.  This  represents  an  increase  of  some 
24  million  long  tons  since  December  31,  1964. 

Details  of  the  reserves  are  given  in  the  following  tabulation. 

Millions  of  Long  Tons 

Remaining  Established  Recoverable 

Reserves  of  Sulphur  at  December  31, 


1964  75.4 

Increase  in  Reserves  during  1965  25.2 

Sulphur  Produced  during  1965  1.5 

Remaining  Established  Recoverable 

Reserves  of  Sulphur  at  December  31, 

1965  99.1 


The  most  significant  changes  during  1965  occurred  in  the 
plants  or  areas  shown  below. 

Board's  Estimate  as  of 


Dec.  31, 
1964 

Dec.  31, 
1965 

Change 

Plant  or  Area 

(Millions 

of  Long 

Tons) 

Remarks 

Calgary 

13.5 

15 . 2 

+  1  .  7 

Increase 

reserves 

in 

gas 

Crossfield  East 

3 . 9 

11.9 

o 

o 

00 

+ 

Increase 

reserves 

in 

gas 

Harmattan-E Ikton 

1  .  6 

7  .  1 

+  5 . 5 

Increase 

res  e  rv  e  s 

in 

gas 

P  an  ther  River 

3.  2 

9  .  6 

+  6.4 

Increase 

re  serve  s 

in 

gas 

West  Whitecourt 

10 . 2 

9  .  1 

-1  .  1 

Decrease  in 
reserves  in 
Creek  Field 

gas 

P  ine 

The  established  recoverable  reserves  of  sulphur  are  defined 
as  those  reserves  in  fields  from  which  sulphur  is  currently  being 
recovered  or  where,  in  the  opinion  of  the  Board,  sulphur  will  be 
recovered  in  the  future.  Table  IV- 1  is  a  list  of  individual 

fields  with  established  reserves  of  greater  than  one  million  long 
tons.  Reserves  in  smaller  fields  or  in  confidential  pools  are 
not  listed  individually  but  are  included  in  the  Provincial  total. 

The  table  has  been  prepared  by  applying  the  appropriate 
hydrogen  sulphide  content  and  recovery  efficiency  to  the  remaining 
established  recoverable  reserves  of  gas  in  each  pool.  Where  sul¬ 
phur  is  currently  being  recovered,  the  recovery  efficiency  is  as 
specified  in  the  plant  approval  or,  where  not  specified,  it  is 
based  upon  plant  experience.  Where  sulphur  is  expected  to  be 
produced  in  the  future,  the  recovery  efficiency  has  been  estimated 
at  90  per  cent. 

The  remaining  recoverable  reserve  of  99  million  long  tons  of 
sulphur  shown  in  Table  XV-1  does  not  include  some  four  million 
long  tons  of  sulphur  expected  to  be  recovered  in  conjunction  with 
the  approved  scheme  of  Great  Canadian  Oil  Sands  for  the  processing 
of  the  oil  sands  in  its  lease  in  the  Fort  McMurray  Area. 


ESTABLISHED  RESERVES  OF  SULPHUR  IN  THE  PROVINCE  OF  ALBERTA,  DECEMBER  31,  1965 
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REMAINING  HYDROGEN  SULPHIDE  RECOVERY  REMAINING 

RECOVERABLE  CONTENT  OF  RAW  GAS  EFFICIENCY  RECOVERABLE  SULPHUR 

RAW  GAS  PER  CENT  PER  CENT  1000  LONG  TONS 
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V  TRENDS  IN  EXPLORATORY  DRILLING  AND  IN  THE  GROWTH  OF 
CRUDE  OIL  AND  GAS  RESERVES  IN  THE  PROVINCE  OF  ALBERTA 


Introduction 

The  analysis  presented  in  this  section  relates  to  the  overall 
growth  in  reserves  of  oil  and  gas,  the  anticipated  appreciation 
of  currently  established  reserves  and  includes  some  reference  to 
the  estimation  of  ultimate  reserves. 

Method  of  Analysis 

1  „  Appreciation  of  Established  Reserves 

The  trends  section  of  previous  reserve  reports  exhibited 
several  differences  of  treatment  as  between  oil  and  gas,  including 
the  date  of  reserve  reference,  classification  of  reserves  by  pool 
or  formation  and  the  use  of  moving  averages  to  smooth  appreciation 

data. 

Prior  to  preparing  this  year's  report,  the  Board  decided  to 
review  the  method  of  analysis  of  oil  and  gas  reserves,  with  the 
objective  of  examining  differences  of  treatment  and  eliminating 

those  believed  to  be  unnecessary. 

In  accordance  with  this  objective,  the  reference  date  for 
both  gas  and  oil  reserves  has  been  standardized  as  the  end  of  the 
discovery  year.  The  manner  of  application  of  appreciation  fac¬ 
tors  to  established  reserves  is  now  the  same,  with  the  elimination 
of  the  averaging  of  certain  reserve  values  from  the  oil  analysis. 
The  possibility  of  introducing  uniformity  of  classification  by 
listing  gas  reserves  on  a  pool  basis  to  conform  with  oil  is  still 
under  study  by  the  Board. 


-75- 


Generally,  estimates  of  future  appreciation  of  established 
reserves  for  both  gas  and  oil  have  been  computed  by  establishing 
trends  in  appreciation  as  a  function  of  years  since  the  discovery 
year  and  applying  the  appropriate  factors  so  obtained  to  the  cur¬ 
rent  estimates  of  proved  reserves. 

2  . _ Ultimate  Reserves 

There  are  two  general  methods  commonly  used  in  estimating  the 
ultimate  reserves  potential  of  gas  or  crude  oil  in  an  area:  the 

geological  or  volume  of  sediments  method  and  the  statistical 
method. 

In  the  geological  method,  an  estimate  is  made  of  the  volume 
of  sediments  favourable  to  the  accumulation  of  oil  or  gas,  to 
which  an  estimated  ultimate  reserve  of  oil  or  gas  per  unit  of 
sediment  is  applied.  The  reserve  per  unit  of  sediment  is  based 
on  evidence  obtained  from  areas  that  are  geologically  similar,  but 
have  experienced  substantially  more  extensive  exploration  than  the 
area  under  investigation.  The  method  is  useful  primarily  in  es¬ 
timating  ultimate  reserves  for  a  relatively  large  area.  Its 
reliability  depends  on  the  validity  of  the  assumption  that  evi¬ 
dence  related  to  one  area  may  be  applied  to  another. 

The  statistical  method  concerns  the  numerical  analysis  of 
reserve  data  in  a  particular  area.  Frequently,  this  approach 
involves  the  determination  of  reserves  discovered  per  exploratory 
well  or  footage  drilled. 

The  Board  has  also  given  consideration  to  the  direct  extra¬ 
polation  of  the  historical  trend  in  the  growth  of  established 
reserves . 


Exploratory  Wells 

The  Board  employs  the  Lahee  system  of  well  classification 
utilized  by  the  American  Association  of  Petroleum  Geologists  and 
by  the  Alberta  Society  of  Petroleum  Geologists.  However,  the 
Board  excludes  outpost  wells  from  its  definition  of  exploratory 
wells.  The  category  of  total  exploratory  wells  as  used  in  this 


report  comprises 

(a) 

new  field  wildcats, 

(b) 

new  pool  wildcats. 

(c) 

shallower  pool  tests,  and 

(d) 

deeper  pool  tests. 

Totals  of  the  exploratory  wells  drilled  each  year  are  presen¬ 
ted  graphically  in  Figure  V-l  for  the  period  1947  through  1965. 
Cumulative  exploratory  wells  drilled  to  the  end  of  1965  total 
7,557.  As  discussed  in  several  earlier  reports,  the  Board  be¬ 
lieves  that  an  ultimate  density  of  one  exploratory  well  per  ten 
square  miles  of  prospective  area  is  reasonable,  and  consequently 
about  20,000  exploratory  wells  will  eventually  be  drilled  in 
Alberta . 

Trends  in  the  Growth  of  Oil  Reserves 

Table  V-l  lists  for  each  year  from  1946  the  number  of  explo¬ 
ratory  wells  drilled,  the  major  oil  pools  discovered  (essentially 
those  of  reserves  of  over  five  million  barrels)  and  the  Decem¬ 
ber  3 1 ,  1965  estimate  of  the  initial  proved  reserves  discovered. 

The  number  of  exploratory  wells  and  the  reserves  are  given  both 
for  the  year  and  as  cumulative  figures  to  the  year  end.  The 
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reserve  figures  correspond  to  those  presented  in  Table  1-1. 

Figure  V-2  is  a  graphical  presentation  of  the  December  31, 
i^-65  reserve  data  and  the  corresponding  previous  Board  estimates 
of  reserves.  The  long  term  growth  of  proved  initial  crude  oil 
reserves  due  both  to  new  discoveries  and  appreciation  of  known 
reserves  has  been  some  370  million  stock  tank  barrels  per  year, 
as  illustrated  by  the  red  line  in  Figure  V-2.  The  spread  on 
Figure  V-2  between  any  two  points  for  a  particular  year  represents 
the  change  during  the  period  in  the  Board  estimates  of  reserves 
discovered  to  the  end  of  that  year.  This  change  is  largely  due 
to  appreciation. 

It  is  to  be  noted  that  in  recent  years  the  actual  growth  in 
proved  initial  reserves  has  been  at  a  rate  well  above  the  long 
term  average.  The  actual  overall  growth  in  proved  initial  re¬ 
serves  of  crude  oil  was  430  million  barrels  during  the  past  year 
and  has  averaged  1,300  million  barrels  per  year  over  the  past  two 
years,  720  million  barrels  per  year  over  the  last  five  years,  and 
513  million  barrels  per  year  over  the  past  ten  years.  Much  of 
this  recent  growth  is  attributable  to  the  application  of  enhanced 
recovery  methods. 

The  exploratory  drilling  and  proved  initial  crude  oil  re¬ 
serves  data  of  Table.  V-l  are  summarized  by  year  of  discovery  in 
Table  V-2.  In  addition,  the  table  shows  the  proved  initial  crude 
oil  reserves  (as  estimated  by  the  Board  as  of  December  31,  1965) 

per  exploratory  well  drilled  for  each  year  and  on  a  cumulative 
basis.  The  trend  in  the  growth  in  oil  reserves  per  exploratory 


-78- 


well  is  presented  graphically  as  the  solid  lines  in  Figure  V-4. 

Figure  V-4  illustrates  the  erratic  year  by  year  record  of 
reserves  growth  per  exploratory  well  and  the  more  consistent  trend 
in  the  cumulative  figures.  The  fact  that  recently  discovered 
reserves  will  undergo  significant  appreciation  both  through 
development  and  the  institution  of  enhanced  recovery  methods  must 
be  kept  in  mind  in  interpreting  the  trends.  Nevertheless,  it 
would  appear  that  both  the  annual  and  the  cumulative  curves  show 
a  trend  toward  somewhat  decreased  reserves  per  exploratory  well. 

In  order  to  obtain  a  measure  of  the  appreciation  which  may 
be  expected  in  recently  discovered  reserves,  an  analysis  was  made 
of  the  year  by  year  appreciation  of  86  individual  pools,  contain¬ 
ing  some  95  per  cent  of  the  initial  proved  reserves,  grouped  by 
year  of  discovery  as  indicated  in  Table  V-l.  The  appreciation 
was  measured  by  the  ratio  of  the  year  end  reserve  estimate  at  any 
time  to  the  reserve  as  estimated  at  the  end  of  the  discovery  year. 
The  data  are  presented  in  Figure  V-3  as  separate  lines  for  each 
year-of -discovery  group.  The  appreciation  lines  for  the  dif¬ 
ferent  groups  of  pools  vary  widely  as  is  to  be  expected.  The 
1955  and  1956  pools  have  appreciated  only  modestly  while  the  1948 
and  1958  pools  have  undergone  tremendous  growth.  This  great 
variation  is  due  partly  to  the  nature  of  the  pools  themselves  but 
more  to  the  vagaries  of  timing  of  their  discovery  and  particularly 
to  whether  they  were  discovered  near  the  beginning  or  near  the  end 
of  the  discovery  year.  Clearly  pools  discovered  near  the  end  of 
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the  discovery  year  would  undergo  much  greater  relative  apprecia¬ 
tion  in  future  years.  Notwithstanding  the  great  variation  in  the 
individual  group  lines,  it  is  possible  to  arrive  at  an  average  or 
normal  trend.  This  has  been  done  by  calculating  the  reserve- 
weighted  average  of  the  ratios  for  all  the  year  groups  at  each 
year  after  discovery  and  drawing  a  smooth  curve  through  the 
average  points.  The  smooth  curve  is  shown  as  the  red  line  label¬ 
led  Normal  Appreciation  on  Figure  V-3.  This  line  indicates  that 
"normally"  a  reserve  might  be  expected  to  appreciate  six-fold 
after  three  years,  10-fold  after  nine  years,  and  11-fold  after  15 
years.  While  actual  cases  are  bound  to  vary  widely  from  the  nor¬ 
mal  curve  (as  do  the  groups  of  pools  discovered  in  1955,  1956, 

1948,  1958),  the  Board  believes  that,  used  with  understanding  and 

caution,  the  normal  appreciation  curve  may  be  helpful  in  assessing 
the  real  meaning  of  the  trends  in  the  growth  of  reserves. 

The  above  procedure  for  estimating  the  appreciation  of  crude 
oil  reserves  differs  considerably  from  that  utilized  in  the 
Board’s  report  of  reserves  of  the  Province  as  of  December  31,  1964. 

The  principal  differences  are  that  the  procedure  for  determining 
the  appreciation  curve  has  been  simplified  and  the  dampening 
effects  of  using  a  three-year  mov ing  average  and  applying  the 
appreciation  factors  to  averages  of  recent  reserve  estimates  for 
each  of  the  particular  discovery  years  have  been  eliminated.  As 
a  consequence  of  giving  additional  weight  to  the  substantial  ap¬ 
preciation  indicated  in  the  year  following  the  discovery  year,  the 
appreciation  factors  applied  to  pools  discovered  in  the  last  three 
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years  have  been  increased  over  those  resulting  from  the  previous 
p r  o  ce du  re  . 

To  facilitate  the  use  of  the  normal  appreciation  curve,  a 
second  scale  has  been  constructed  on  the  right-hand  side  of  Figure 
V-3.  This  scale  permits  the  "normal  appreciation  factor"  to  be 
read  directly  from  the  normal  appreciation  line.  The  factor  is 

defined  as  the  number  by  which  a  reserve  estimate  made  a  given 
number  of  years  after  the  discovery  year  should  be  multiplied  to 
obtain  an  estimate  of  the  fully  appreciated  reserve. 

The  appreciation  factor  is  applied  in  Table  V-3  to  the  pools 
grouped  by  year  of  discovery.  Column  6  of  this  table  gives  the 
annual  appreciated  initial  proved  reserves  determined  by  multi¬ 
plying  the  December  31,  1965  estimate  for  the  various  year  groups 

by  the  appropriate  normal  appreciation  factor.  In  column  7,  the 
appreciated  initial  reserve  figures  given  in  column  6  are  cumula¬ 
ted.  The  table  also  gives  the  appreciated  reserves  per  explora¬ 
tory  well  on  both  an  annual  and  a  cumulative  basis.  These  latter 
figures  are  plotted  as  the  dashed  lines  in  Figure  V-4  where  they 
give  some  measure  of  the  significance  of  reserve  appreciation  on 
the  trend  of  the  annual  and  cumulative  reserve  discoveries  per 
exploratory  well. 

These  figures  suggest  that  the  initial  proved  reserves  esti¬ 
mated  as  of  December  31,  1965  at  8.1  billion  barrels  may  be  expec¬ 

ted  to  appreciate  to  about  11  billion  barrels  by  the  time  all  the 
pools  are  fully  developed  and  enhanced  recovery  operations  are 
implemented  where  appropriate. 
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it  should  be  noted  that,  since  the  trends  in  reserve  growth 
and  appreciation  are  both  based  upon  the  historical  record,  they 
represent  a  technology  changing  at  the  rate  of  the  recent  past. 

When  applied  to  the  future,  they  indirectly  incorporate  the  assump¬ 
tion  of  a  similarly  changing  technology.  Also,  the  estimates 
assume  the  normal  appreciation  derived  from  the  average  of  several 
year  groups.  This  will  probably  lead  to  reasonable  cumulative 
figures  but  the  annual  figures  for  recent  years  could  be  signifi¬ 
cantly  in  error. 

Ultimate  Reserves 

The  Board  has  made  several  estimates  of  the  ultimate  initial 
proved  reserves  of  conventional  crude  oil  in  Alberta.  It  has 
projected  the  long  term  growth  rate  of  370  million  barrels  per 
year  on  a  declining  basis  over  some  30  years  and  projected  the 
cumulative  appreciated  reserves  discovered  per  exploratory  well, 
also  on  a  declining  basis,  to  a  total  of  some  20,000  exploratory 
wells.  In  addition,  the  Board’s  Geological  Department  has  made 
estimates  based  upon  the  volume  of  favourable  sediments  and 
average  accumulation  factors.  None  of  these  approaches  provides 
a  reliable  or  definite  estimate  but  they  suggest  that  the  ultimate 
initial  proved  reserves  of  Alberta  will  be  of  the  order  of  18  bil¬ 
lion  barrels  as  compared  with  the  estimate  of  14  to  16  billion 
barrels  interpreted  by  the  Board  in  its  report  of  the  reserves  of 
the  Province  to  the  1964  year  end. 

Trends  in  the  Growth  of  Gas  Reserves 


The  currently  estimated  initial  marketable  gas  reserves, 
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shown  in  Section  II,  are  tabulated  in  Table  V-4  by  year  of  dis¬ 
covery.  In  this  table,  the  names  of  fields,  pools  or  areas 
having  reserves  of  10  billion  cubic  feet  or  over  are  listed  by 
year  of  discovery,  together  with  the  annual  number  of  exploratory 
wells  drilled  and  the  Board's  present  estimate  of  the  initial  mar¬ 
ketable  reserves  discovered  in  each  year.  The  number  of  explora¬ 
tory  wells  and  the  reserves  are  given  both  for  the  year  and  as 
cumulative  figures  to  the  year  end. 

Figure  V-5  is  a  graphical  presentation  of  these  data  and  of 
similar  data  for  previous  Board  reserve  estimates.  As  indicated 
by  the  dashed  line  on  Figure  V-5,  the  long  term  growth  of  initial 
marketable  gas  reserves  due  both  to  new  discoveries  and  to  ap¬ 
preciation  of  known  reserves  has  been  about  2.5  trillion  cubic 
feet  per  year.  The  spread  on  Figure  V-5  between  any  two  points 
for  a  particular  year  represents  the  amount  of  appreciation  of 
reserves  discovered  to  the  end  of  that  year  that  has  taken  place 
during  the  period  between  successive  Board  estimates. 

The  actual  growth  in  initial  gas  reserves  has  been  3.3  tril¬ 
lion  cubic  feet  over  the  past  year,  has  averaged  3.2  trillion 
cubic  feet  per  year  over  the  past  two  years,  2.0  trillion  cubic 
feet  per  year  over  the  past  five  years  and  2.6  trillion  cubic  feet 
per  year  over  the  past  ten  years,  the  latter  number  being  close 
to  the  value  for  the  long  term  trend  as  shown  in  Figure  V-5. 

The  exploratory  drilling  and  initial  gas  reserve  data  of 
Table  V-4  are  summarized  by  year  of  discovery  in  Table  V-5.  In 
addition,  the  table  shows  the  reserves  as  estimated  at  December  31, 
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1965  per  exploratory  well  drilled  calculated  on  an  annual  basis 
and  on  a  cumulative  basis.  The  reserves  per  exploratory  well 
drilled  are  also  presented  graphically  on  both  an  annual  and  cumu¬ 
lative  basis  as  part  of  Figure  V-7. 

As  in  previous  reports,  the  appreciation  of  gas  reserves  in 
the  years  following  discovery  has  been  analysed  in  order  to  esti¬ 
mate  the  future  appreciation  of  recent  discoveries.  The  method 
adopted  involves  determining  the  ratio  of  increase  in  estimated 
initial  gas  reserves  as  a  function  of  time  elapsed  from  the  end 
of  the  discovery  year  to  the  date  of  subsequent  reserve  determina¬ 
tion.  As  mentioned  in  the  introduction,  this  constitutes  a 
change  from  the  method  used  previously,  which  referred  the  reserve 
growth  to  the  mid-point  of  the  year  following  the  discovery  year. 
This  alteration  in  the  initial  reference  point,  by  lowering  the 
reserve  base  to  which  the  appreciation  factors  are  applied,  has 
resulted  in  a  significant  change  in  the  level  of  appreciation 
factors  and  the  total  amount  of  appreciation  expected  for  newly 
discovered  gas  reserves.  Also,  the  time  period  over  which  ap¬ 
preciation  is  expected  has  been  lengthened,  both  in  response  to 
the  change  in  reference  point  and  to  conform  with  new  evidence  of 
reserve  appreciation  subsequent  to  the  period  previously  con¬ 
sidered.  Data  for  discoveries  made  in  each  of  the  years  1951  to 
1964  inclusive  are  plotted  on  the  new  basis  in  Figure  V-6.  A 
reserve-weighted  appreciation  curve  based  on  these  data  is  shown 
as  a  red  line  in  the  figure.  The  representative  appreciation 
curve  tends  to  level  off  at  a  ratio  of  about  5.0  after  approxi- 
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mately  ten  years,  at  which  time  it  is  assumed  that  the  average  gas 
reserve  is  fully  appreciated.  This  compares  to  the  ratio  of 
about  2.5  after  approximately  seven  years  projected  in  last  year's 
report.  As  mentioned  previously,  this  change  results  primarily 

from  the  change  to  the  initial  reference  point. 

As  in  the  case  of  the  appreciation  of  oil  reserves  shown  in 
Figure  V-3S  a  second  scale  has  been  constructed  on  the  right-hand 
side  of  Figure  V-6.  This  scale  permits  the  "normal  appreciation 
factor"  to  be  read  directly  from  the  normal  appreciation  line. 

The  current  gas  reserve  estimate  has  been  adjusted  to  reflect 
the  future  appreciation  indicated  by  the  smoothed  curve  shown  m 
Figure  V-6.  The  appreciation  factors  used  and  the  adjusted  re¬ 
serves  are  presented  in  Table  V-6.  Initial  gas  reserves,  now 
estimated  to  total  almost  43.0  trillion  cubic  feet,  are  expected 
to  appreciate  by  over  five  trillion  cubic  feet  to  some  48.4  tril¬ 
lion  cubic  feet.  Table  V-6  also  shows  the  fully  appreciated  gas 
reserves  per  exploratory  well  on  both  an  annual  and  cumulative 
basis.  These  data  are  also  presented  graphically  in  Figure  V-7. 

Tables  V-5  and  V-6  and  Figure  V-7  show  that  the  gas  reserves 
discovered  per  exploratory  well  drilled  continued  to  illustrate 
as  a  trend  the  slow  decline  discussed  in  the  Board's  last  report. 
However,  it  should  be  emphasized  again  that  the  main  purpose  of 
this  analysis  is  to  establish  a  long  term  trend  in  the  growth  of 
gas  reserves,  and  the  data  or  functions  of  the  data  for  any  parti¬ 
cular  year  or  constricted  period  are  of  limited  significance. 
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Ultimate  Reserves 

As  in  the  case  of  oil,  the  Board  has  made  several  estimates 
of  the  ultimate  initial  established  reserves  of  gas  in  the  Pro¬ 
vince.  It  has  projected  the  long  term  growth  rate  of  2.5  tril¬ 
lion  cubic  feet  per  year  on  a  declining  basis  over  a  period  of 
some  30  years  and  has  also  projected  the  cumulative  appreciated 
reserves  discovered  per  exploratory  well  drilled,  on  a  declining 
basis,  to  a  total  of  some  20,000  exploratory  wells.  Additionally, 
the  Board  has  made  estimates  based  upon  the  volume  of  favourable 
sediments  and  average  accumulation  factors.  The  Board  has  also 
received  considerable  evidence  from  industry  as  to  the  ultimate 
gas  reserves  in  the  Province.  The  most  recent  industry  estimates 
presented  to  the  Board  were  discussed  in  detail  in  Appendix  B  of 
OGCB  Report  64-11^^.  On  the  basis  of  the  estimates  available 
from  industry  and  its  own  studies,  the  Board  believes  that  an 
ultimate  gas  reserve  estimate  for  the  Province  of  approximately 
100  trillion  cubic  feet  is  reasonable. 


(1) 


Report  on  the  Applications  of  Trans-Canada  Pipe  Lines  Limited 
and  Alberta  and  Southern  Gas  Co.  .Ltd.  under  The  Gas  Resources 
Preservation  Act,  1956.  November,  1964. 
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Redland  (Blairmore),  Rowley  (Viking,  Mi ssissi ppi an) ,  Simonette  (Cadomin), 

Sturgeon  Lake  (Gething),  Sturgeon  Lake  South  General  Area  (Cadomin), 

Sylvan  Lake  (Jurassic  Solution,  Mi ssi ssi ppi an  Solution),  Three  Hills 
(Viking,  Blairmore),  Wildhorse  Creek,  Willesden  Green  (Basal  Blairmore), 

Wilson  Creek  (Pekisko),  Wolf  Lake,  and  Thirty-Five  Small  Pools,  1,030  36,948 
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PROVED  INITIAL  RESERVES  -  BILLIONS  OF  BARRELS 
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FIGURE  V- 2  -GROWTH  OF  PROVED  INITIAL  CRUDE  OIL  RESERVES 


OIL  AND  GAS  CONSERVATION  BOARD 
CALGARY  ALBERTA  MAY,  1966 


HV3A  AJI3AODSIG  3H1  dO  0N3  3H1 
IV  31VWI1S3  3AJJ3S3U  Ol  31VWI1S3  3Ad3S3a  QN3  8V3A  dO  Oliva 


FIGURE  V-3  —  APPRECIATION  OF  CRUDE  OIL  RESERVES  REFERRED  TO  RESERVES 

AT  THE  END  OF  THE  DISCOVERY  YEAR 
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FIGURE  V-5-  GROWTH  OF  INITIAL  MARKETABLE  GAS  RESERVES 


OIL  AND  GAS  CONSERVATION  BOARD 
CALGARY,  ALBERTA  MAY,  1966 
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FIGURE  V- 6-  APPRECIATION  OF  GAS  RESERVES  REFERRED 
TO  RESERVES  AT  THE  END  OF  THE  DISCOVERY  YEAR 
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FIGURE  V-7  —  TRENDS  IN  THE  DISCOVERY  OF  GAS  RESERVES  PER  EXPLORATORY  WELL 
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